Introduction
Unleaded gasoline and ether (diethyl ether) are widely handled at self-service gas stations and laboratories 1) . Some investigators have reported on the effects of gasoline and ether on the drug-metabolizing enzyme system: unleaded gasoline vapor induces cytochrome P450(CYP)2B in the mouse liver 2) ; xylene, one of the components of gasoline, also induces CYP1A2 and UDPglucuronosyltransferase (UGT) in the rat liver 3) ; immediately after ether inhalation, CYP2E1 is activated in the rat liver while some other CYP activities are reduced by ether 4) . In the present study we examined the acute effects of large quantities of gasoline (a mixture) and ether (a pure substance) on the activities of CYP and UGT in rat liver microsomes.
Materials and Methods
The unleaded gasoline was supplied by Nippon Oil Co., Ltd. (Tokyo, Japan). Diethyl ether, aminopyrine, aniline and bilirubin were purchased from Wako Pure Chemical Industries, Ltd. (Osaka, Japan), and the other chemicals were of the highest purity available.
Nine male, Wistar albino rats (200-230 g body weight), purchased from Japan SLC Inc. (Shizuoka, Japan), were divided at random into three groups: the control, the gasoline and the ether groups. The rats in the control group were put into a closed glass chamber (2.5 l volume) with air, those in the gasoline group were enclosed with 5 ml of gasoline, and those in the ether group were enclosed with 5 ml of ether for 6 min. Only the chamber containing the ether group was semiclosed soon after the rats were anesthetized (approximately 1 min). The rats were then killed by cervical cutting and their livers were removed. The microsomes were prepared by the procedure reported previously 5) . All experiments were conducted under the guidance of the Animal Use Committee of the University of Tokushima.
The gasoline and ether concentrations in the chamber were measured by means of a gas detector with detection tubes (Komei Physicochemical Industries Ltd., Tokyo, Japan), and the concentrations were 5-10% and 10-20% (30-50% while the chamber was closed), respectively.
The amount of protein in the liver microsome was measured by Lowry's method, and that of CYP was spectrophotometrically determined as the carbon monoxide complex 6) . The activities of aminopyrine Ndemethylase (an indicator of CYP1A, 2A, 2D), aniline p-hydroxylase (an indicator of CYP2E1) and bilirubin glucuronidase (an indicator of UGT) were determined by the methods reported in the literature [7] [8] [9] . Results were reported as mean values (± standard deviation for three rats), and we evaluated significance by Scheffe's method. Differences were considered significant at p<0.05.
Results
As shown in Table 1 , body weight, liver weight and the amounts of liver microsomal protein and CYP in any two groups were not significantly different. On the other hand, aminopyrine N-demethylase activity was significantly less in the gasoline group than in the control group. Aniline p-hydroxylase activity was also significantly less in the gasoline group than in the control group, and in the ether group when compared to the control and gasoline groups. In the ether group, the change in aniline p-hydroxylase activity was remarkable. On the other hand, the bilirubin glucuronidase activity did not signifcantly change in any of the groups.
Discussion
The present results show that a large quantity of gasoline reduced both the aminopyrine N-demethylase activity and aniline p-hydroxylase activity, while a large quantity of ether only greatly reduced the aniline phydroxylase activity but did not change the aminopyrine N-demethylase activity. Neither gasoline nor ether affected the bilirubin glucuronidase activity. These data suggest that gasoline and ether affect the activity of CYP in different ways.
Gasoline has been reported to induce CYP2B in the liver of mice (gasoline vapor) 2) and rats (intraperitoneal administration) 10) , but it did not change CYP2E1 activity in rats 10) . The difference between these earlier results and ours may be due to the different kinds of exposure. Perhaps a single exposure to a large quantity of gasoline reduced the activities of some types of CYP without changing the UGT activity. This may have been due to CYP inhibition caused by a much higher level of gasoline than the substrates (aminopyrine and aniline).
Ether has been reported to increase the activity of CYP2E1 and some of the other CYPs in mouse liver 4) , whereas our data showed a decrease in CYP2E1 activity with ether exposure. The difference between these reports and ours may be due to different ether dosages. Perhaps, ether decreased CYP2E1 activity without changing the activities of either UGT or many types of CYPs in this study.
In conclusion, when a single exposure to a large quantity of gasoline or ether occurs, toxicities of some drugs or chemicals, such as organic solvents and alcohol, may be immediately enhanced due to a decrease in the activities of some types of CYP that metabolize these substances. Results are mean values ± standard deviation in each of the three groups (n=3). *Significantly different from the respective control (p<0.05). #Significantly different from the control and gasoline groups (p<0.05).
